Introduction
Concerns over the state of the physician-scientist workforce were first brought to the atten- This early call to action would be echoed in the following decades by other prominent research. [2] [3] [4] [5] To date, the state of the physician-scientist workforce continues to be a source of great concern for many in the research community. [6] [7] [8] [9] In their 2014 report, the NIH Physician-Scientist Workforce Working Group found that of the nearly 1 million physicians in the United States, only 14 000 (1.5%) reported research as their primary focus. 6, 10 In a review of the literature, Kosik et al identified more than 1200 peer-reviewed publications as of the year 2014 devoted to the topic of rescuing the physician-scientist workforce. 7 In 2008, the Association of Professors of
Medicine published a special report proposing recommended actions for repairing the "leaking physician-scientist pipeline." 11 Furthermore, an increasingly sparse funding environment at the NIH has only further exacerbated the situation. 9, 12 Physician-scientists play an essential role in biomedical research and the advancement of Given these concerns, the present paper reviews the current preoccupations and recommendations of many prominent figures in the research community regarding the uncertain future of the United
States' physician-scientist workforce. In doing so, it aims to highlight the importance of proper training, mentorship opportunities, and incentives for medical trainees who seriously aspire to become physician-scientists.
Methods
PubMed and Google Scholar were searched electronically for peer-reviewed publications relevant to the topic of the physician-scientist workforce.
Key phrases included physician-scientist workforce, clinical research, biomedical research, medical scientist training program, NIH, and pipeline model. Articles were included and reviewed in full based on their relevance to the topic.
Review

Past and Present Issues
The trend that drew Dr Wyngaarden's concern in 1979 were the reduced number of total NIH appli- 15 The NIH Physician-Scientist Workforce report noted that among physician-scientists applying for NIH grants, there were 3 times as many male as female applicants, despite the relative gender parity in medical and graduate school applications. 6, 10 One cohort study following women through medical school showed that they were less likely than men to maintain any intentions of pursuing a career as a physician-scientist by the time of graduation. 15 Other 
Explanations
Various explanations for the declining numbers of physician-scientists have been explored. In the pipeline model, missed opportunities occur as early as "recruitment into the pipeline," or during premedical and early medical school. 9, 13 First, although many medical school admissions committees do place an emphasis on research experience, the priority for most institutions is the selection of future physicians, not necessarily future physician-scientists. Only approximately 50% of all graduates of physician-scientist training programs choose careers in academic medicine. 7 The most effective of these are the NIH-funded MSTP, from which 83% of graduating students pursue careers in academic medicine. These percentages were significantly higher than for nonawardees, of whom between 10% and 13% had received NIH postdoctoral awards. 19 Furthermore, changing medical school curricula to include more problem-based learning and dedicated research time has been shown to increase medical students' interest in research. 33 In 2003, 70% of medical school deans reported using problem-based learning in their curriculum. 34 However, only 6% used problem-based learning for more than half of formal teaching, and 45% used it for less than 10% of formal teaching. behavioral science, and other fields. 37 Ultimately, a multipronged approach ( Table 2 ) that both fosters interest in research careers and addresses weak points in the trainee pipeline is the most promising solution to our declining physician-scientist workforce.
Acknowledgments
The author would like to thank Thomas Gardner, MD, MS, for his support, guidance, and careful 
2
Reserve a set number of positions in medical school admissions for students with demonstrated interested in research.
3
Include more problem-based learning in medical school curricula to encourage scientific reasoning and questioning.
4
Develop a research track within the medical school curriculum to give interested students opportunities to engage in research.
5
Increase the number of available positions in structured physicianscientist training and mentorship programs.
6
Change the requirements for early-career NIH research awards to allow more clinical time.
7
Expand loan repayment programs to encourage interest in research careers.
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